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~ Phage la rét loai virus dac bit, tén i tit cua Bacteriophage hay cdoc goi la thé thuc

khuan. Bay la nhém virus phandlrong rai trong i phién, in dau tiéndugc nha khoa éc ngroi
Anh Frederick Twort (1877-1950) phatthio tu cau nam 1915, sawi6 la ong Felix d'Hérelle
(1873-1949), nha khoaoh Candada xacdinh dugc virus ky sinh trén vi khin ly va oi chung
la Bacteriophage. Phage khong gégibcho ngoi ma cH gay knh cho vi khédn. Mdi vi khuan
cO the la vat cha caa mdt haic nhiéu phage. Hin nay phageiugc sr dung dé nghién ¢u dinh
loai prokaryote (sinh & nhan s), van chuy:n cac )%u t5 di truyén trong nghién ¢u sinh hc
phan tr, diéu tri cac lgnh do vi khin, diéu tra dch € hoc... Trong bai \ét nay ching toi g
thiéu phrong phap kho sat phage.
1. So lwgc V@ phage

a. C4u tric aia phage

- CAu trac: phage c6 3adg @ ban: ciu trdc hinh kBi khéngduéi, ciu tric hinh khi co
dudi va du trac ding i hay ching que. @Ang codudi (ching han phage T2) m dau hinh lic
giac; @; dudi cé ding hinh tn, cui ddi co cac si 16ng nhr chandé bam vao vi khén vadia

gdc Vi 6 soi 16ng dudi.
- Thanh phn héa ¢ gom:
_+ ADN: ¢6 hu hét ¢ cac phage, thng c6 2 chéi xoén vao nhau, Bt s6 c6 ADN it
chwi, nhirng phage khéng dfa ADN thi chra ARN va tlrong ARN nit chubi.
+ Protein: ¥ capsidduoc ciu tao hing nhitng don phan gi 1a capsome chinh 1a fthg hat
protein.
+ Enzyme: dudi caa phage c6 ata mt s loai enzyme.
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Hinh 1. Anh hién vi dién td cac phage bam trén bé mat té bao vi khudn (trai);
hinh m4t cat (aidka) va hinh dana ngoai phageT?2

- Phagedsc luc: phage sau khi nhan Ién trong vi khuhi vi khiin € chét va phage i
hinh thanh.

- Phage 6n hdasau khi xam ndp vao € bao vi khidn s xay ra mbt trong hai teong hop:

+ Theo céach nhan |émia phagetoc hec va gét chét té bao vi khin.

+ Céc ADN a@ia phage &két hop vsi ADN cua vi khuin cho nén khéng c6 qua trinh nhan
I€n. Khi vi khitan nhan 1én thi cac ADNua phage nhan Ién theo.

c. Sr nhan 1én ga phageisc luc trong vi khdn

Sy nhan |én aa phagetoc luc trong vi khidn theong dén ra theo céac gialoan sau:

- Giai dogn hip ph: va xam nhip: Mudn xam nip va nhan Ién trong vi kfn, trege hét
phage phi tim thay cho tiep nhan déc hiéu trén k& mat t€ bao vi khian. Nhieu nghién éu cho
thay khi vi khuan bien di, thaydoi tinh chit bé mat thi phage khong c6 kmang xam nlip vao
vi khuan. Khi d& badm vao &mat t¢ bao vi khidn, mens dubi caa phage &lam tan vach (thanh)
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té bao vi khidn, saudé dudi co bopday 16i cia dudi vao vi khidn, tiép theo ADN @a phage &
dugc bom vao € bao vi khidn. Vo capsid 8  lai ngoai vi khun.

- Giai dogn sinh tng hyp cac thanh pén: Sau 2 - 3 phat, enzyme deoxyribonuclease ¢
phage xdt hi¢n pha tiy ADN cia € bao vi khidn, mARN va kém theo hangabenzym én
thiét cho phagéuoc tbng hyp. ADN aia phageiugc hinh thanh cungdi protein (ko vo capsid)
cua phageluoc tng hyp ¢ ribosome aa € bao cli.

- Giai dogn lip ghép va gii phéng: Cac thanh pin ADN lip ghép i protein to thanh
phage. Cac phagednduoc hinh thanh sau dhgian khaing 12 phat vawsgiai phong phage i
thuong xay ra ¢ phat thr 25. Trung binh @i vi khuan c6 ti¢ giai phong & 100dén vai tiam
phage.

d. Tinh tém tan va phage lamdal)

Tinh tiém tan hn dau tiénduoc phat hén & vi khuan E. coli K12/phage\.

Sau khi phagd xam nhip vao € bao vi khin chi (E. coliK12), ching §n phan i ADN
vao NST @a vi khuin va tén hanh sao chép oot phan caa NST vi khan. qCéc lt phage
khbng du:oc,tao thanh. Phanit ADN cua phage khi g vao ‘hi) gen @a vi khuan duoc i la
prophage. ¥ bao vi khdn mang prophagéuoc goi la t€ bao tém tan (lysogen). Khi c6 tdc nhan
gaydot bién (vi du nhr nhu tia UV) tacdong vao prophagegp trc chiing chu$n sang dng gay
doc va thre hién chu trinh sinh tan. M quan & nayduoc hiéu theo & d6 sau:

- Chu trinh tan: Phags & .
1) Phagedn cong & bao cti va bvom ADN \

Vao ADM phage o
2) Tai o vong ADN phage 9 1
3) ADN va protein ga phagefuoc tong hop ¢ = @f '/ \/‘
va lap ghép 4o thanh phage &i A '\ . —
< Tigm tan m
B

L o . =2 } Chu trinh
4) T¢ bao b phan gai, giai phong phage N =N | imhtan
- Chu trinh tém tan:
o3c Prophage

5) ADN ciia phage tichdp vao NST vi \ -/ " \ Gl
khuin tao thanh dng prophage IR
6) Té bao vi khiin phan chia binh thing,
sao chép prophage va tamycho tt¢ hé¢ sau Hinh 2. Chu trinh tan va tiém tan & phage A
7) Nhidu € bao phan chiab ra khin lac vi
khuan co6 chira prophage
8) Mot sb prophagedn tai trén NST vi khidn khoi dau cho
chu trinh sinh tan ai.
2. Phwong phap khao sat phage

o a S hinhqtha’nrﬂém tan- “plaque”: phage dhnhan Ién
¢ t€ bao vi khdn ssng nhay cam. Vi kich thréc khong cho
phép quan sate tiep neu khong co kinh h vi di¢n tir nén
chung ta chtheo doi hat dong aia chung Bng phrong tién
gian teép. Thong throng, ngroi ta cho ndt hat phage vao @t
|6p vi khuan dang phan chia tréndia thach dinh drong < tao
nén ndt vung phan dii sang né duc aia vi khuan dang phat -
trien (xem hinh 3). Vung phanainay gi la mot vet tan hay Hinh 3.D6m tan -“plaque”aia
con @i la dom tan - “plaque”; naiuoc tao thanh dod bao vi | Phaged aoivéi vikhuin E. col
khuan bi nhiém phage phan i va phong thich nbu hat
phage ndi, nhiing phage naxéh xam nhem nhing € bao vi khian ke can. Qua trinh nayap lai
tuan ty chodén Ighi ar phat trén aia vi 1<hLﬁn ¢ tréndia thach ngrng lai do ket thirc an va tich
pham vat doc. Neu thao tac khéo |éo, énhat phage 40 nén ndt plaque. Mi vat liéu chra phage
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c the dinh hrong nhr thé bing cach pha loéng thichyh va cho vaatia thach dinh drdng e
day dac vi khuin nhay cam. Bém plaque @ng trong tr nhe dém khiéin lac trongdinh lwong vi
khuan.

b. Phan &ip va tinh cla: d¢ khao sét nking tinh ctit vat ly va héa bc aia phage an phii
diéu ché mot luong day du phage tinh chikhéng clira VAt liu t& bao. Théng thong, ngroi dung
moi truong long nudi Ay Vi khuan vat chi dugc tiép ching phage v chodén khi mai tirong
nudi dy chra cac vi khan mén cam hoan toan ly @i. LGc nay dch thiy phan ch chira hat
phage va rimh wn vi khuin, chingdugc tach riéng Bng li tam phan it. Phin phage li tam c6
thé sr dung dé khao sat nliing tinh clat vat ly va hoa bc haic soi kinh hén vi dién t.

3. Ung dung cia phage

a. Ung ding trong nghién u sinh ke phan & nhiéu phagedugc dung lam phong tién
van chuyn gen trong nghiéndel sinh foc phan i va di truyén vi khuan. Sr chuyén nap la qua
trinh van chu;en gena vi khuin qua trung giani@ phage. Nt vai ching phage vid phage B
c6 thé van chuyn bat cr gen nao ga vi khién, d6 1a sr chuyén nap tong quat Tronguschu;én
nap dac hiéu, mt s phagedic hiéu vi dx phageA (lambda) chvan chuyn mot sb gen @a vi
khuan cho sang vi khin nhan.

b. Ung ting trong clin doan vi khl&n va dch # hoc: phageduoc sr dung dé dinh type
phageo vi khuan. Mai loai vi khuin c6 thié gdbm nhiéu type phage khac nhau dénbchit caa th
thé & vi khuan déi voi cac phage khac nhau. Mg ta da chon dugc mot sb bo phage. Trong B
bo phage i phage chlam phan gii mot type phage @@ mjt loai vi khuan. Viéc dinh type
phage c6 gia tvé chin doan vi khin va nhat 1a vé dich € hoc.

Phage 6n hofl c6 thé tich hyp vao nh@m gic thé vi khuan bach Hu va ch ¢ trang thai
sinh tan vi khan bach hau méi tao thanhdgc t6

C. Ung ding khéc:hién nay c6 nhiu hang cong nghsinh e trén the gi¢i dang ra &c
chay duadé som dua ra th truong nhing loai ché pham ar dung phage. NKu cong ty doc
pham aia My, An Do... dang nghién €u phagedé diéu tri nhiéu cin bénh vi khuin nhr: lao, vi
khuian gay nh&m doc thic an, cling niing vii khi sinh e, trongdé c6 kEnh than...

*Cau hoi:

a. Hay twu loi ding haic sai cac cau éi sau 1) Phage la @t loai virus, 2) Phage thvong
gay kBnh cho ngoi va dong at, 3) Phage phat t theo ép $ nhan, 4) Phage c6&mhan 1én
& bat ky té bao vi khidn nao ma chingag, 5) Dung phagéé dinh loai prokaryote laing ding
thudng dung trongfiéu tra deh € hoc, 6)Dé khao séat phage gihdung K thuat “plaque”.

b. Hay dung & haic axm tr thich hvp dién vao cac cau saul) Thanh phn héa hc aia
phage gm .............. , 2) Axit nucleici@ phage c:lnyeu la:.......... , 3) Mén xam nfp va nhan lén
trong € bao vi khlan phage phi tim thy.......... tréné bao vi khlan. 4)Pém tan - “plaque”; nd
duoc tao thanh do& bao vi khidn bi nhiém phage ....... .

4. Két luan: Loai virus ch chuyén n cdng va cbi cting 1am cht vi khuan, d6 la phage hay con
goi 1a thuc khuén thé. Loai virus rit doc dao nay khéng gayahcho ngroi. Bé khao sat phage c6
nhiéu phrong phap, songon gian nhit & sr dung ky thuat * ‘plaque”. Viec nghién éu phage
dang nd ra ét nhiéu tiém ning va trén vong trng ding trongdoi sbng nhr chira kénh, bio quan
tbuc pHim, 1am ach ngwn neéc nhém khiin, dé dinh laai cac vi khdin gay inh, diéu tra dch
té hoc..d
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